INTRODUCTION
Landscape freezekhaw transitions coincide with marked shifts in albedo, surface energy and mass exchange, and associated snow dynamics. Monitoring landscape freeze/thaw dynamics would improve our ability to quantify the interannual variability of boreal hydrology and river runoff/flood dynamics. Ttte annual duration of frost-free period also bounds the period of photosynthetic activity in boreal and arctic regions thlls affecting the carbon budget and the interannual variability of regional carbon fluxes.
STUDY DECRIPTION
We have used the NASA scatterorneter (NSCAT), a Ku-band, 25 km resolution radar flawn aboard the ADEOS platform [l] , to monitor the temporal change in the radar backscatter signature across Alaske to assess the scatterometer's capability for monitoring freeze/thaw transitions in northern ecotones.
In Situ Measurement Statioas
To support the r e m e sensing measurements, we established a network of ground stations within selected ecoregions along a north-south transect across Alaska (Table  1 and 
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surrounding each ground station. Sampling strategy was designed such that each station's measurement ensemble could be used to provide an estimate of the freezelthaw transition pattern for large regions surrounding the station. Temperature, xylem flux and meteorological measurements are monitored every 5 minutes, averaged into 2-hour ensembles, and stored on a 60 channel data logger for subsequent retrieval. Each station is powered by a bank of 12 volt DC deep-cycle lead acid batteries, charged by a set of solar panels.
Scatterometer Data
NSCAT flew from September 1996 through June 1997, providing approximately 9 months of high-quality data. As the measured backscatter is functionally dependant on incidence angle, the wide-swath measurements were normalized to a reference incidence angle of 40' so that the temporal sensitivity of backscatter to changing landscape freezeithaw state could be readily quantified [2] . We then use data from the ground stations to quantify the backscatter sensitivity to landscape freezekhaw state under a variety of terrain and landcover conditions.
MEASUREMENTS AND RESULTS
Analysis of NSCAT temporal response over the 1997 spring thaw cycle shows a 3 to 5 dB change in measured backscatter that is well correlated with the landscape springtime thaw process (Fig. 2) the final spring thaw beginning on about DOY 112, depending on latitude. Examination of NSCAT backscatter shows a clear response to the early thaw conditions, the refreeze, and the onset of the final springtime thaw process. The rise in backscatter during the re-freeze (DOY 102-1 12) relative to initial frozen conditions is caused by changes in snow properties as the snowpack partially thawed and refroze.
Bonanza Creek Experimental Forest' I Boreal continental climate
Having verified the instrument's capability to monitor freezeIthaw dynamics, mosaicked data are applied to derive temporal series of freezelthaw transition maps depicting the spatial and temporal characteristics of springtime thaw processes on a regional scale (Fig. 3. ) These maps are derived by comparing multi-temporal backscatter mosaics against a reference mosaic collected during wintertime frozen conditions [3, 4] and are compared to maximum air temperature fields, interpolated from measurements acquired from 72 meteorological stations across the region. These maps provide estimates of areal extent of frozen and thawed landscape and demonstrate the utility of spaceborne radar for operational monitoring of seasonal freeze-thaw dynamics and associated biophysical processes for the circumpolar high latitudes Toolik m e is used to ex&ne snowcovered tundra. 
